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Abstract

Coastal erosion is one of severe geological hazards that always damages to some coastal
areas of the country. Causes of coastal erosion arc varied from place to place. A number of
physical, biological and human-induced factors have played a significant role in controlling the
spatial changes of erosion. In general, types of Thailand coasts include beach or nearshore zones,
low-lying coastal zone and rocky headlands that approximately 2600 km length. The Gulf of
Thailand coastal area can be estimated to cover about 70 %, whereas, 20% of coastal zone is of
the Andaman sea side and the rest 10% is of islands. Coastal erosion areas have been defined by
literatures and orderly ranked based on the evaluation from remote data, e.g. the most risky areas
of erosion has been reported to have the land lost upto 7 m/year. It means that some of Thailand
coasts are now facing with very high erosional rate. This rate becomes equivocal in terms of how
to analyse the causes of erosion and how much of geological data were taken into account. Thus,
the assumption of this research was set up on that causes of coastal erosion differ from one
individual area and might be controlled by specific geological factors. To prove this assumption,
the understanding of annual sediment depositional cycle and current movement is the first step to
take into consideration.

One important method of this work is the measurement of coastline, beach and shoreface
areas verl:i;:ally and horizontally. Once we understand the change in annual coastal spatial
topography, we can move on to analyse the precise rate of annual erosion. We used remote data
(air-photos and satellite images} to integrate Land select the appropriate areas for evaluating
sediment cycle and currents. Annual checks and measurement of coastal profiles have been tested
in order to understand the changes in sediment budget in different season. We concluded that the
major cause of coastal erosion in the study area is from seasonal monsoon storms. Annual
sedimentary cycles are of very important key to explain erosion and deposition along the
shoreline areas. However, there is a special case that clearly eroded the beach zone, e.g. tsunami
as the 26 December 2004 event. Analysis in tsunami eroded areas along the Andaman coast is
also included in this project. We have found that rate of coastal erosion is closely related to
sedimentation cycle and direction of currents. We recommend long-term watching and measuring
the coastal profile in order to gain the best coastal depositional and erosional rates rather than

using only remote data.
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Holocene Biostratigraphical Records in Coastal Deposits from
Sam Roi Yod National Park, Prachuap Khiri Khan,
Western Thailand

MONTRI CHOOWONG '*, HIROAKI UGAI?, TITIMA CHAROENTITIRAT',
PUNYA CHARUSIRI!, VEEROTE DAORERK !, RATTAKORN SONGMUANG'
AND ROTTANA LADACHART?

! Department of Geology, Faculty of Science, Chulalongkorn University, Bangkok 10330, THAILAND
? Graduate School of Geosciences, University of Tsukuba, 305-8571, Ibaraki, JAPAN
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ABSTRACT.~Biological clues, particularly marine fossils in Holocene coastal
deposits from Sam Roi Yod National Park, Prachuap Khiri Khan province,
western Thailand were preserved. Detailed systematic biological description
and coastal stratigraphy presenting in this paper were contributed to unveil
the characteristics of sedimentary sequences in association with the history of
marine transgression and regression. Sedimentary sequences and fossils
reveal marine episodes that were deposited mostly under intertidal and
estuarine conditions. Marine faunas indicate regression periods of the sea.
The age of some marine faunas were determined using AMS method and
given the range of their deposition about 4,000 to 2,000 years BP. Results of

dating confirm precise period of rapid marine gradual regression after the
mid Holocene.

KEvY woRDS: Holocene; Biostratigraphy; Sam Roi Yod; Prachuap Khiri Khan

INTRODUCTION

Coastline of Thailand is about 2,600 km
ng that can be separated into 1,800 km in the
Af of Thailand (GOT) side, and the rest 700
a in the Andaman Sea coast and islands, With
ry long coastal area and the country
ntaining more than 100 islands, the effect of
astal catastrophic events has been frequently
curred. Some events were thought to have
ated to eustatic phenomena of the global sea-
el changes during geological time-span but

‘orresponding author.
1 (662) 218-5445
i (662) 218-5464

some are thought to have occurred by human-
induced. The studies of the coast in the low-
lying areas of Thailand were carried out only in
some areas after having been affected by
natural disasters, such as coastal erosion, storm
surges, flooding and archaeological aspects; the
Lower Central Plain, the low-lying area where
big cities are currently located, is one of
examples of coastal risk areas (e.g. Nutalaya
and Rau, 1981; Supajanya, 1981 and 1983;
Chonglakmani et al., 1983; Sinsakul et al.,
1985; Choowong, 2002b).

The predicted sea-level rise of 1.2 mm/year
in the low-lying Central Plain of Thailand by the
year 1900-2100 has been reported (NEDECO,
1965). The most up-to-date prediction of sea-
level change is strongly needed. The detailed
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FIGURE 1. Geomorphological map of Sam Roi Yod Nationat Park, Prachuap Khiri Khan province, western Thailand
with transect lines showing locations of coring (see cross-sections in Fig. 2).

study of coastal evolution in particular the
investigation of biological clues is a necessary
first step. Thus, this work is almed to outline
the history of the Holocene sea-level changes,
using biological evidence, especially from Sam

Roi Yod National Park, the western coast of‘-tb
Gulf of Thailand (Fig. 1). |
Holocene sea-level curve for Thailand
also constructed (Sinsakul et al, 1985; Choowasg
2002a). Although local and regional marie
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ses from the coastal area of Thailand
been reported, however, the regional
fic sea-level changes contributing to the
ve sea-level movements in this area are
t to separate. Sea-level curves in
d will also be discussed in this paper.

SOCENE BIOSTRATIGRAPHICAL RECORDS
i IN THAILAND

" Biological evidences such as palynology,
Wi molluscs, ooids, corals and reefs,
e algae, vermetid gastropods, even the
Eﬂ:tic products of marine carbonates have
#n used extensively as sea-level indicators
Hg. Van de Plassche, 1986: Pirazzoli, 1991
#11996). Fossil shells and pollen have been
B as evidence of palaco-environmental
ﬁges and the palaeo-shoreline, in particular,
kLower Central Plain and the western coast
[the GOT. Most researchers concluded from
e evidence that, on the Lower Central
fn, the palaeo-shoreline at the highstand
il extends as far as 70 km inland from the
Bent coastline at an elevation of about 5
fér above the present mean sea level
Wtalaya and Rau, 1981; Chonglakmani et al.,
#3. Thiramongkol, 1983; Somboon and
amongkol, 1992), whereas, in the western
i eastern coasts of the GOT, the other
Hence of highstand palaeo-shoreline, such as
irine notches has been located as far as 10 km
owong, 2002b). Pollen grains of
'ﬁce'nnfa, Sonneratia, Rhizophora, Brugera,
fiops, Xylocarpus, Lumnitzera indicate
mer salt marsh mangroves in littoral zone;
greas Acrostichum aureum, Lumnitzera,
ithea indica, Sueda, Allophyllus, Amoora,
lastoma,  Hibiscus, Cyperaceae  and
imineae are typical pollen grains of brackish
k-swamp mangroves found within the
jsition sequence of the Lower Central Plain
fmboon, 1990). However, no marine fossil
na records have been reported from the Sam
| Yod National Park. Therefore, this paper
| be the first report on Holocene marine

fossils found in the coastal deposit from the
Sam Roi Yod National Park, Prachuap Khiri
Khan province, the western coast of the Gulf of
Thailand.

Other marine fossils were preserved
extensively in the coastal area of the GOT.
Fragments of marine molluscs occur generally
in the deposition of barrier and beach ridge and
estuarine sediments. Within the depositional
sequence of former brackish tidal deposit in the
Central Plain of the GOT, total 34 marine
molluscs' species were identified (Somboon,
1990; Robba et al., 1993; Songtham et al.,
1999). In particular, the Lower Central Plain,
marine molluscs from the deposit between 11 to
12 m beneath the present surface including
Psammotreta praerupta, Zeuxis sp.,
Cycladichama oblonga, Neritina sp.,
Veaicorbula rotaris and Natica tigrina indicate
the intertidal to wupper sublittoral zones
(Somboon and Thiramongkol, 1992). At the
depth between 3 to 11 m, abundance of mollusc
species include Striarea olivacea, Retina
lineata, Rhizophorimurex apucinus and Neritina
sp., which indicate sublittoral environment.
They were dated and given the age about 7,800
+ 40 years BP (Somboon and Thiramongkol,
1992). Mangrove molluscs are found between 1
to 3 m beneath the surface including Anadera
granosa, Lumnatia sp., Cycladichama oblonga
and Solecurtus sp. They were dated and given
the age about 2,250 + 140 years BP (Somboon,
1990).

Marine crabs were preserved within tidal
and estuarine deposits. Marine crabs
Macrophthalmus (Venitus) latreillei deposited in
former tidal flat at about 6,000 years ago (Insai,
1999; Songtham et al., 1999). Robba et al
(1993) identified major species of marine crabs
from the eastern part of the Lower Central
Plain of the GOT as include Timoclea
(Timoclea) scabra. More species of crabs found
at 13 m beneath the present surface (Songtham
et al., 1999) as Galene bispinosa and the
radiocarbon date was given the age about 6,450
+ 300 years BP.
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MARINE FOSSILS FROM SAM ROI YOD
NATIONAL PARK

Geologically, fossil beds are observed
clearly in the brackish former tidal flat deposit
that thought to be the deposition after mid-
Holocene marine regression. According to
evolution of coastal landforms, seaward
progradation was the major cause of eastward
coastal sediments in this area. In this paper,
more species of marine fossils found from the
former tidal flat and beach deposits at Sam Roi
Yod National Park were identified. Former
tidal flat deposit was characterized by brackish
marine clays with some silty sand lens.
Stratigraphy of coastal deposits from this area
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was also constructed close to where we
collected marine fossils (Fig. 2). They include
Clypeomorus  coralia  (Kiener), Cerithidea
(Cerithideopsilla) singulata (Groelin), Natica
tigrina (Roding), Anadara setigericosta (Nyst),
Tegillarca nodifera (V. Martens), Tegillarca

granosa (Linnaeus), Volachlamys  ¢f.
singaporina  (Sowerby), Anomia  chinensis
Philippi,  Saccostrea  sp., Anomalocardia
squamosa  (Linnaeus), Placamen chlorotica
(Philippi), Circe (Circe} scripta (Linnaeus),

Gafrarium tunidum (Roding), Katelysia hianting
(Lamarck), and Phacosoma sp. All these faunas
grow in inter-tidal range and indicate tidal fla
environment of deposition. A systemats
description is as follow (see Plates 1-3).

bstrata

|
@ Shell fragments

FIGURE 2. Stratigraphical correlations resulting from coring in coastal deposits from Sam Roi Yod National Park r

showing the depth of collection and ages of fossil samples.



.WONG ET AL. - HOLOCENE BIOSTRATIGRAPHICAL RECORDS IN COASTAL DEPOSITS 5

JATING MARINE FOSSILS AND RELATIVE
SEA-LEVEL CURVE FOR THAILAND

Dating marine fossils in Thailand has been
ated in the past decades. Radiocarbon and
i dating were carried out, not only in the
mary sequences of the Lower Central
Wi, but also in some other coastal areas along

wast of the Gulf of Thailand (e.g. Takaya,

Sowong, 2002b; Umitsu et al., 2002; Saito
i, 2002; Chaimanee; 2002). For instant,
We oysters attached sea notch wall from

the
(Thiramongkol, 1983). Due to a lack of dating

in Thailand, sea-level curve representing the

Sam Roi Yod National Park were determined
BP

age of about 5,500 years

past sea-level change in Thailand is sparse.
Only two tentative sea-level curves of the
country were currently proposed. However, all
dating data in the literatures do not cover the
late Pleistocene and early Holocene periods and
thus do not register the regional eustatic sea-
level changes. The first classical curve was
presented by Sinsakul et al. (1985) and the
latest modification of the curve into sea-level

6
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& B
& 2
s 0 5
L - D
=3
i ,, ®
S " | - . .
e Pt I :Tjia and Fuji (1977) for
2 ,"5 I Peninsula Malaysia
o
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Thousands of year before present
FIGURE 3. Sea-level curves of the Southeast Asian countries (after Choowong, 2002a).
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envelope with zone of uncertainty was proposed
by Choowong (2002a). Sinsakul et al. (1985)
concluded the fluctuations of the sea level
occurred twice, producing the two levels of
highstand. The first level is at +5.0 m that
formed about 6,000 years BP and the second is
at +3 m about 4,000 years BP (Fig. 3). The
curve shows the rebound phase of marine
transgression around 4,700 years BP before
stable at the present MSL. Sea-level curves
from other coasts in Southeast Asian countries
are also compared in this paper. The sea rose
up to nearly 5.0 m above the present MSL for

the Peninsula Malaysia and 3.0 m for Singap
and then the sea began to fall to the preses
MSL (Tjia, 1987; Hesp et al., 1998
Generally, all curves show a rapid rising of
sea from the early to middle Holocene
exhibit a little variation in the highstand leve

Sea-level envelop presented by Choowiss
(2002a) suggested a revised picture of W
middle Holocene sea level changes in Thaiiad
(Fig. 4). By contrast with previous cur
presented by Sinsakul et al. (1985), sea-leid
envelop shows that sea level rose rapidly fisf
about -12 to about +3.5 m above the presi
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FIGURE 4. Holocene sea-level envelope for Thailand (after Choowong, 2002a).
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8L until the middle Holocene (about 6,500
W ago) and then gradually fell to the present
WL AMS datings of genus Circe Schumacher
® Plate 3, fig. 7) collected from beach
Wit (see position of samples from cross-
fions in fig. 2) in this work with the age of
040 and 2,180140 years BP were
irmed the period of gradual regression of
% sea after the mid Holocene. This sea-level
- _,_'--:-- suggests that a level of highstand in
I'JT slightly differs from the Peninsula
Wiliysia and equivalent to the highstand level
S Singapore.
t is significant to note that a reconstruction
04 sta-level curve depends largely upon the
ygnition of the attributes of sea-level index
M, including five principal attribufes; a
Wition, an age, an altitude, and indicative

ey, 1996; Islam and Tooley, 1999). Most of
d organic remains used in plotting sea-level
st must collect from their growth position
Sere the relationship to a sea level datum can
Jetermined within an acceptable limit.

CONCLUSION

It is accepted worldwide that fossil records
o be used to study coastal evolution and the
Wwory of sea-level changes. Along the
wastline of the GOT, there are no records and
alicators of the Holocene tectonic adjustment.
s, the interpretation in history of sea-level

"..,'_"'a" can be done directly from
gmorphological features, stratigraphy and
Slogical records. In this paper, it can be

frmed based upon sequence stratigraphy
il biological evidence that the coastal plain of
S Roi Yod National Park, the western part of
0T preserved a record of its evolution in
Wefation with the middle Holocene sea-level
spession. Biostratigraphy and dating organic
"_. presented in this paper also reveal that
® sea has gradually fallen after the mid

Holocene. A level of highstand of the mid
Holocene marine transgression on the western
coast. of the Gulf is approximated from beach
ridge topography of about 3.5 m above the
present MSL.

Using biological records and AMS dating
are among the methods to unveil the history of
coastal evolution. However, the more studies
on the evolution of the coastal plain,
particularly the factors controlling the modes
and styles of the deposition and how these
factors played the role in associated with
Holocene sea-level change are still mteresting.
The authors notice that the final solution to
make a new sea-level curve and to explain the
evolution of the coast by using existed
geological indicators of sea-level changes may
remain obscure until the more detailed
additional research such as deep coring,
detailed topographical survey and geophysical
works are applied. Eventually, in order to make
more precise sea-level curve without zone of
uncertainty, the more dating results are required
and some other related dating materials are
necessary.
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Figs.

Fig.

Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

PLATE 1

la-b, 2a-b Clypeomorus coralia (Kiener), X1.5
1a, 2a: apertural view. 1b, 2b: dorsal view.
3 Cerithidea (Cerithideopsilla) singulata (Gmelin), X1.5
3: apertural view.
4a-b Natica tigrina (Roding), X1.5
4a: apertural view. 4b: dorsal view.
5a-b, Ba-b Anadara setigericosta (Nyst), X1
5a: external view of left valve. 5b: internal view of left valve. 8a: external view of
right valve. 8b: internal view of right valve.
6a-b, 7a-b Tegillarca nodifera (v.Martens), X1
6a: external view of left valve. 6b: internal view of left valve. 7a: external view of
right valve. 7b: internal view of right valve.
9a-b, 10a-b, 11a-b Tegillarca granosa (Linnaeus), X1
9a, 10a: external view of left valve, 9b, 10b: internal view of left valve. 11a: external
view of right valve. 11b: internal view of right valve.
12a-b Volachlamys cf. singaporina (Sowerby), X1
12a: external view of left vaive. 12b: internal view of left valve.
13a-b Anomia chinensis Philippi, X1
13a: external view of left valve. 13b: internal view of left valve.
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Plate 1
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Figs.

Figs.

Figs.

Figs.

PLATE 2

la-b, 2a-b, 3a-b Anomia chinensis Philippi
1a, 3a: external view of left valve. 1b, 3b: internal view of left valve. 2a: external
view of right valve. 2b: internal view of right vaive.

4a-b, 5a-b, 6a-b, 7a-b Saccostrea sp.
4a, 7a: external view of right valve, 4b, 7b: internal view of right valve. 5a, 6a:
external view of left valve. 5b, 6b: internal view of left valve.

8-10, 12-14 Anomalocardia squamosa (Linnacus)
8, 9: external view of right valve. 10: internal view of right valve. 11, 12: external
view of left valve. 14: interna! view of left valve.

11a-b, 15a-b Placamen chlorotica (Philippi)
11a, 15a: external view of left valve. 11b, 15b: internal view of left valve,
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Plate 2
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Figs.

Figs.

Figs.

Figs.

PLATE 3

la-b, 2a-b, 3a-b, 7a-b Circe (Circe) scripta (Linnaeus)
1a, 2a: external view of left valve. 1b, 2b: internal view of left valve. 3a, 7a: external
view of right valve. 3b, 7b: internal view of right valve.
1, 3: Kui Buri, Prachuab Khiri Khan, Thailand.
2, 7: Agarisaki, Yonaguni Island, Okinawa Prefecture, lower part of the Ryukyu Group.
4-6, 8, 9 Gafrarium tumidum (Roding)
4: external view of right valve. 5: internal view of right valve. 6, 8: external view of
left valve. 9: internal view of left valve.
4-6, 8, 9: Kui Buri, Prachuab Khiri Khan, Thailand.
10a-b, 11a-b Katelysia hiantina (Lamarck)
10a, 11a: external view of right valve. 10b, 11b: internal view of right valve.
10, 11: Kui Buri, Prachuab Khiri Khan, Thailand.
12a-b, 13a-b Phacosoma sp.
12a: external view of right valve. 12b: internal view of right valve. 13a: external view
of left valve. 13b: internal view of left valve.
12, 13: Kui Buri, Prachuab Khiri Khan, Thailand.
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Plate 3
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APPENDIX
Systematic Description

Class Gastropoda
Subclass Prosobranchia
Order Mesogastropoda
Family Cerithidae
Genus Celypeomorus Jousseaume, 1888

Celypeomorus coralia (Kiener, 1834)
(Plate 1, figs. la-b, 2a-b)

* Distribution. - Kii Peninsula, Japan and
southward to tropical West Pacific, and
northeastern Indian Ocean.

Habitat. - On mud in intertidal estuarine
mangrove swamp.

Remarks. - Shell tall, rather thin with a short
siphonal canal. Sculpture of three spiral
ribs crossed by narrower axial ribs forming
granules at intersections.

Family Potamididae
Genus Cerithidea Swaison, 1840
Subgenus Cerithideopsilla Thiele, 1929

Cerithidea (Cerithideopsilla) cingulata
(Gmelin, 1790)
(Plate 1, fig. 3)

Distribution. - Boso. Peninsula, Yamaguchi
Prefecture in Japan Sea and southward to
Indo- West Pacific.

Habitat. - On intertidal muddy flat in estuary.

Remarks. - Shell elongate conical. Axial ribs
distinct on upper whorls and crossed by
spiral ribs. Subsutural spiral groove deep.

Family Naticidae
Subfamily Naticinae
Genus Natica Scopoli, 1777

Natica tigring (Roding, 1798)
(Plate 1, figs. 4 a-b)
Distribution. — Mikawa Bay, Japan and
southward to tropical Indo-West Pacific.

Habitat. - On muddy sand bottom in intenti
zone to 30 m deep. !

Remarks. - Shell thick, white with numerg
dark purplish brown dots. Umbilicus
narrow, deep with low funicle.

Class Bivalvia
Subclass Pteriomorphia
Order Arcoida
Superfamily Arcacea
Family Arcidae
Subfamily Anadarinae
Genus Anadara Gray, 1847

Aradara setigericosta (Nyst, 1848
(Plate 1, figs. 5a-b, 8a-b)
Distribution. - Taiwan and southward to ¥
Pacific.
Habitat. - On muddy to sandy bottom in
shore.
Remarks. - Shell small. External surface
ormamented by about 25 to 27 ribs with
nodules.

Genus Tegillarca Iredale, 1939

Tegillarca nodifera (v. Martens, 186()
(Plate 1, figs. 6a-b, 7a-b)
Distribution. - Taiwan and southward 10 |
Pacific.
Habitat. - On muddy to sandy bottom in
shore. .
Remarks. - Shell small, thick. External
surface ornamented by about 20 ribs Wil
nodules.

Tegillarca granosa (Linnaeus, 1758}
(Plate 1, figs. 9 a-b, 10a-b, 11a-b)
Distribution. - Ise Bay, Japan and south
to India.

Habitar. - Embayment mud bottgs
intertidal zone to 10 m deep.
Remarks. - Shell medium, ovate

inflated, thick. External surface ormams
by about 20 ribs with distantly
nodules.
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Order Pterioida
Superfamily Pectinacea
Family Pectinidae
Subfamily Chlamydinae
Genus Volachlamys Iredale, 1939

Wolachiamys cf. singaporina (Sowerby)
(Plate 1, figs. 12a-b)

Wibution. - Taiwan and southward to
pical West Pacific.

Miar. - On sandy bottom under coastal
jter in 2 to 60 m deep.

arks. - Shell small with acute angular and
dlatively large auricles. External surface
amented by 23 ribs.

Superfamily Anomiacea
Family Anomiidae
Subfamily Anomiinae
Genus Anomia Linnaeus, 1758

Anomia chinensis Philippi, 1849

e 1, figs. 13a-b, Plate 2, figs. la-b, 2a-b)
Miribution. - Southern Hokkaido, Japan and
Ruthward to West Pacific.

Sl - Rocky and gravel bottom under
foastal water within 20 m deep.

Wmarks. - Shell small, irregularly circular
Wd thin. Left valve weakly convex and
pvered with wrinkled growth lamellate.

Order Pterioida
Suborder Ostreina
Superfamily Ostreacea
Family Ostreidae
Subfamily Ostreinae
s Saccostrea Dollfus and Dautzenberg,
1920

Saccostrea sp.

(Plate 2, figs. 4a-b, 5a-b, 6a-b)
Wiribution. - Southern Hokkaido, Japan and
“muthward to West Pacific.

Wiz, - Rocky and gravel bottom under
wastal water within 20 m deep.

Remarks. - Shell small, irregularly circular

and thin. Left valve weakly convex and
covered with wrinkled growth lamellate.

Subclass Heterodonta
Order Veneroida
Superfamily Veneracea
Family Veneridae
Subfamily Chioninae
Genus Anomalocardia Schumacher, 1817

Anomalocardia squamosa (Linnaeus, 1758)
(Plate 1, figs. 8-10, 12-14)

Distribution. — Kii Peninsula, Japan and
southward.

Habitat. - Mud bottom in intertidal zone of
embayment.

Remarks. - Shell medium, subtrigonal, thick
and well-inflated. External surface
ornamented with radial ribs and growth
lines giving cancellous appearance.

Placamen chlorotica (Philippi, 1849)
(Plate 2, figs. 11a-b, 15a-b)

Distribution. - Taiwan and southward to
Indian Ocean.

Habitat. - Sandy bottom in intertidal zone to
50 m deep.

Remarks. - Shell small, rounded oval and
thick. External surface ornamented with
distantly spaced commarginal ridges.

Subfamily Circinae
Genus Circe Schumacher, 1817

Circe (Circe) scripta (Linnaeus, 1758)
(Plate 3, figs. la-b, 2a-b, 3a-b, 7a-b)

Distribution. - Boso Peninsula, southward to
western Japan Sea, Ind-West Pacific.

Habitar. - Sand bottom in lower intertidal
zone to 20 m deep.

Remarks. - Shell medium, rounded oval and
thick. External surface ornamented with
regularly spaced commarginal ribs, with
weak oblique ribs.
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Genus Gafrarium Roding, 1798

Gafrarium tumidum (Roding, 1798)
(Plate 3, figs. 4-6, 8, 9)

Distribution. - Amami Islands, Japan and
southward to Indian Ocean.

Habitat, - Coarse sand bottom in middle
intertidal zone to 20 m deep.

Remarks. - Shell medium, rounded oval and
thick. External surface ornamented with
_strong radial ribs diverging in posterior
part.

Subfamily Dosiniinae
Genus Phacosoma Jukes-Brown, 1912

Phacosoma sp.
(Plate 3, figs. 12a-b, 13a-b)
Distribution. - Amami Islands, Japan and
southward to Indian Ocean.

Habitat. — Sandy bottom in middle intertidal

zone to 30 m deep.

Remarks. - Shell moderately large, circular

and
thin. External surface ornamented with
regularly  spaced commarginal ribs,
lamellated in potertor area. Pallial sinus
deep.

Subfamily Tapetinae
Genus Katelysia Romer, 1857

Katelysia hiantinag (Lamarck, 1818)
(Plate 3, figs. 10a-b, 11a-b)

Distribution. - Amami Islands, Japan to
southward.

Habitar. -~ Sand bottom in lower intertidl
zone to 20 m deep.

Remarks. - Shell medium, oval and thick.
External surface ornamented with low
commarginal ribs.

Received: 28 April 2004
Accepted: 17 November 2004
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Manuscript

Choowong, M., Murakoshi, N., Hisada, K., Charusiri, P.,
Charoentitirat, T., Chutakositkanon, V., Jankaew, K. and
Kanjanapayont, P. Effects on the Andaman Areas of
Thailand after 26 December 2004 Tsunami. (submitted to
Journal of Coastal Research).
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SC-48

In| 2" tu

c dz
=a+bz+—+— Eq.i
t, T T
where 1, is the gas hold-up time, T is the absclute temperature, z is the carbon number of the of fatty acid, a, b, ¢ and d
thermodynamically related constants. Eq.1 is limited (o predict the /g of fatty acid ester of methy] alcohol. For esters of otheiai
alcohols, the 4 numeric constants of Eq. 1 must be re-determined. Thus, it would be very inconvenient in using Eq. 1 i
predict the fz of natural waxes, which are mixtures of esters of fatty acids and alcohols of different chain length. Eq.i
expand to Eq.2, which can be used to predict the i of esters of longer alcohol chain length.
£, —1 . ¢ dz d,z
In| =—* 1=a+bz +b,z, + -+t 4+ 2L Eq.2
1, T T T
where, the subscripts 1, and 2 signify the acid and alcohol, respectively. -
Eq.2 is used successfully to predict the tp of esters long chain fatty acid (C,4-C\s) and alcohols {C,,- Cu)g

temperature between 290 - 310 °C, with § “C interval, Most of the predicted ¢, values differ from the experimental vatues
fess than 1%%. The highest difference is 2,12 ¥

SC-223P: KINETICS OF AN ENZYME MODEL SYSTEM SHOWING PH OSCILLATIONS
Narin Lawan', Atchara Sirimungkala', Somkiat Srijaranai', and Marcus Hauser?, 3
"Department of Chemistry, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand; *Abteilung Biophysik,?
{nstitut fiir Experimentelle Physik, Otto-von-Guericke-Universitiit, Universititsptatz 2, 39106 Magdeburg, Germany; e-ma
address: _Mﬂ'@h_twﬂ

Abstract: Kinetics of an enzyme model system showing pH oscillations (hemin-hydrogen peroxide-sulfite system) ha\ve ;
been studied by UV-visible spectroscopic techniques and measurements of the pH values as a function of time. It is foun
that the reaction of sulfite-hydrogen peroxide is the autocatalytic oxidation of sulfite by hydrogen peroxide. The reactions

hemin-hydrogen peroxide and of hemin-sulfite have been considered as the consecutive reactions. The mechanisms ofall
reactions have been proposed.

SC-224P: GEOLOGICAL EVIDENCE OF SEA-LEVEL CHANGES FROM THE EASTERN THAILAND
Montri Choowong™?, Veerote Doererk?, Punya Charusiri®, Non Prapasanobon®, Withit Chanthasomboon? and Rattakom’

Songmeung”
l'Dx:partmcnt of Geology, Faculty of Science, Chulalongkorn Umverstty. Phrayathai Bangkok, 10330, Thailand; c-matli
address: ®mchonwonpichuta.com, PTTEP Co.. LTD (Public), ¢ Trenchless Technology Thailand Co., LTD.

Abstract: Study on the changes in sea ievel during the Holocene epoch from the eastern Thaitand is of particular interestin
terms of how the chan‘u_,e s play u role in controlling the development of the coastal area in this present large tide-domenated 35
coast. The changes in sea level are accepted worldwide to have closely related to the evolution of the coastal plain. In the 4
eastern part of Thailand, there is some geo!oglcal evidence that will be able to unveil the Holecenc sea ltevel changes. The
coastal area around Chanthaburi province is, therefore, selected for this investigation. The emphasis was made on the study
of landforms in refation to their morpho-strangraphles We used remote sensing data, including aerial photographs and °
Landsat TMS5 to make the geomorphological map in the first stage. Coring was then designed to study detail stratigraphy, |
physical properties of coastal sediments, particularly grain-size distribution. As a result, the best geological evidence of the %
changes in sea levet from the eastern Thailand include some spectacular palaeo-landforms; relict strandlines and palaec-sand &
spit, which located at about 10 km far away from the present shoreline. Their geographic positions are the indrcator of -8
palaco-shoreline during their depositional period and also indicate the direction of west-east longshore and wave currents. “i;
The atignment of relict strandlines and palaec-sand spit in this coastal plain indicates their formation during the stability of
sea level. Due to this coastal area is sheltered by the headlands in the west, the dimension of strandlines can be used to 3
indicate the progradation of the sea during it reached highstand. However, the absolute dating from those landforms has not
been reported previousiv, but the relative age can be referced to the laze Pleistocene 10 early Holocene.
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SC-225P: THE Ni-SAPO-44 CATALYST FOR METHANOL TO OLEFINS

Saksit Wongkulard, Aticha Chaisuwan* ]

Materials Chemistry and Catalysis Research Unit, Department of Chemistry, Faculty of Science, Chulalongkorn Universy,
Bangkok 10330, Thailand; e-mail: Aticha.C2Chula.ac.th

Abstract: Ni-SAPO-44 was studied as a catalyst for conversion of methanol to olefins. Ni-SAPQ-44 was hydrothermally
synthesized from a gel containing aluminum iscpropoxide, phesphoric acid, colioidal silica, nickel nirrate and
cyclohexalamine. A pure phase of Ni-SAPO-44 was obtained by controlling of the gel composition and condition for
crystalbization. Conditions for methanol conversion to olefins were studied. The activities of the catalyst were compared at
dilterent contact ume and temperatures. Methanol conversion was observed in the range from 93 to 100% and selectivity to
formation of a mixturc of ethylene and propylene was about 85%. Raising temperature from 450 to 500°C results w an

increase of selectivity to ethylenc but the propylenc selectivity decreases. Amount of coke formed or the catatyst dopends on
fime on strearm.

SC-226P: SYNTHESIS OF THE MESGPOROUS MATERIAL Fe-SBA-13
Kullatat Suwatpipat, Aticha Chaisuwan*

146 29 Congress on Science and Technology of Thailand
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Abstract: Study on the changes in sea level during the Holocene epoch from the eastern Thailand is of
particular interest in terms of how the changes play a role in controlling the development of the coastal
area in this present large tide-dominated coast. The changes in sea level are accepted worldwide to have
closely related to the evolution of the coastal plain. In the eastern part of Thailand, there is some
geological evidence that will be able to unveil the Holocene sea level changes. The coastal area around
Chanthaburi province is, therefore, selected for this investigation. The emphasis was made on the study of
landforms in relation to their morpho-stratigraphies. We used remote sensing data, including aerial
photographs and Landsat TM5 to make the geomorphological map in the first stage. Coring was then
designed to study detail stratigraphy, physical properties of coastal sediments, particularly grain-size
distribution. As a result, the best geological evidence of the changes in sea level from the eastern Thailand
include some spectacular palaeo-landforms; relict strandlines and palaco-sand spit, which located at abeut
10 km far away from the present shoreline. Their geographic positions are the indicator of palaco-
shoreline during their depositional period and also indicate the direction of west-east longshore and wave
currents. The alignment of relict strandlines and palaco-sand spit in this coastal plain indicates their
formation during the stability of sea level. Due to this coastal area is sheltered by the headlands in the
west, the dimension of strandlines can be used to indicate the progradation of the sea during it reached
highstand. However, the absolute dating from those landforms has not been reported previously, but the
relative age can be refereed to the late Pleistocene to early Holocene.



Methodology: 1) Interpretation of aerial photographs and satellite images. The interpretation was made
by using mirror stereoscope and air-photos with strip no. 51 (4847-4860), no. 50 (4870-4872), no. 49
(3470-3482), no.48 (3434-3447), no. 47 (3386-3397), no. 46 (3362-3351) and no. 45 (3271-3262), 2)
Coring by using hand auger and Clement Sediment Corer with total 30 drill holes, 3) Study grain-size
distribution. Sieve analysis was carried out by using meshes no. 10, 35,40,45,60,120,230 (ASTM), 4)
Analysis and discussion. Geological models, fence diagram and geological cross-sections showing
stratigraphic correlation were made, and 5) Evolutional models showing relationship among periods of
deposition of coastal landforms was also conclude.

Result, Discussion and Conclusion: Landforms in the area around Chanthaburi province include recent
beach ridges, inter-barrier lagoons, sand barriers, estuaries, recent and former tidal flats, relict strandlines
and palaeo-sand spit. The analysis of coastal sediments was carried out from beach ridges, barriers, relict
strandlines and palaeco-sand spit. As a result, grain size of sediments from those landforms shows the
range of mean value at 0.164 to 2.538, range of standard deviation of -0.211 to 0.288, range of sorting of
0.8 to 2.675 and range of kurtosis of 0.527 to 1.813 (Prapasanobon, 2002; Chanthasomboon, 2002). These
statistic parameters indicate palaco-environment of deposition of lake dune, beaches (foreshore)
commonly occur on shallow marine shelf. From those results, we divided the evolution of the coastal
landforms from their morpho-stratigraphies evidence into 6 stages, including 1) the beginning of sand
spits and relict strandlines, 2) the growth of sand spits and relict strandlines, 3) the end of sand spits and
relict strandlines growth, 4) the beginning of tidal flat, 5) the growth of tidal flat and 6) the development
of recent tidal flat and estuary, In conclusion, there is the difference in the factor controlling the evolution
of coastal landforms in the past comparison to the present conditions. Sand spit and strandlines commonly
indicate wave-dominated coast with high wave and longshore currents (Choowong, 2002). This means the
oceanographic energy in the past, particularly during the formation of sand spit and strandlines was much
stronger than the present condition (tide-dominated coast). This maybe leads to the final conclusion that
the shoreline has dramatically changed from wave-dominated coast since the sea level reached highstand
to tide-dominated coast during the regression of the sea through the present time.

Acknowledgements: This rescarch is partly funded by Ratchadapisek Somphot Foundation,
Chulalongkorn University, Thailand Research Fund (TRF project number MRG4680091) and NRC-
EHWM, Chulalongkom University.
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STRATIGRAPHIC RECORDS IN HOLOCENE COASTAL DEPOSITS FROM THE
WESTERN PART OF THE GULF OF THAILAND

CHOOWONG, Montri'; UGAI, Hiroaki *; CHARUSIRI, Punya'; DAORERK, Veerote';
CHAROENTITIRAT, Titima'; SONGMEUNG, Rattakorn' & LADACHART, Rottana*

'Department of Geology, Faculty of Science, Chulalongkorn Universiry, Bangkok 10330, Thailand.
‘Graduate School of Geosciences, Universiry of Tsukuba, 305-8571, Ibaraki, Japan
‘Graduate School, NRC-EHWM, Chulalongkorn University, Bangkok, 10330, Thailand

email: mchoowong@chula.ac.th
ABSTRACT

Biological clues, particularly marine fossils in Holocene coastal deposits from Sam Roi
Yod National Park, Prachuap Khiri Khan province, western part of the Gulf of Thailand (GOT)
were studied. Detailed systematic biological description and coastal stratigraphy presenting in
this work were contributed to unvei! the characteristics of sedimentary sequences in association
with the history of marine regression. Sedimentary sequences and fossils reveal marine episodes
that were deposited mostly under intertidal and estuarine conditions.

Stratigraphy of coastal deposits from this area close to where we collected marine fossils
was constructed. Systematic classification of marine fossils found from the former tidal flat and
beach deposits were also carried out. They include Clypeomorus coralia (Kiener), Cerithidea
(Cerithideopsilla) singulata (Gmelin), Natica tigrina (Roding), Anadara setigericosta (Nyst),
Tegillarca nodifera (v.Martens), Tegillarca granosa (Linnaeus), Volachlamys cf. singaporina
{Sowerby), Anomia chinensis Philippi, Saccostrea sp., Anomalocardia squamosa (Linnaeus),
Placamen chlorotica (Philippi), Circe (Circe) scripta (Linnaeus), Gafrarium tunidum (Roding),
Katelysia hiantina (Lamarck), and Phacosoma sp. All these fauna growth in inter-tidal range
and indicate tidal flat environment of deposition.

Dating marine fossils from the western part of the GOT has been reported in the past
decades. For instant, marine oysters attached sea notch wall from Sam Roi Yod National Park
were determined the age of about 5,500 years BP. In this work, AMS datings of Genus Circe
Schumacher collected from beach deposit with the age of 4,010+40 and 2,180+40 years BP
were confirmed the period of gradual regression of the sea after the mid Holocene.

In conclusion of the work, it can be confirmed based upon sequence stratigraphy and
biological evidence that the coastal plain of Sam Roi Yod National Park, the western part of

GOT preserves a record of its evolution in association with the middle Holocene sea-level

(3]
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regression. Biostratigraphy and dating organic matters also reveal that the sea has gradually
fallen after the mid Holocene. A level of highstand of the mid Holocene marine transgression on
the western coast of the Gulf is approximated from beach ridge topography of about 3.5 m

above the present MSL.
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PALAEOGEOGRAPHY AND ANCIENT SETTLEMENTS: A PRELIMINARY
INVESTIGATION AT THUNGSETTHI, CHANGWAT PETCHABURI,
WESTERN THAILAND

SILAPANTH, Praon; CHAROENTITIRAT, Titima & CHOOWONG, Montri

Department of Geology, Faculty of Science, Chulalongkorn University, Thailand
ABSTRACT

Thungsetthi, a locality in Changwat Petchaburi reveals its archaeological significance in
historical period (7-18 C.E.). According to the discoveries of archaeological evidence, it is
assumed that Thungsetthi is situated on one of the ancient communication networks between
central and southern regions of Thailand. To understand the relationship between archaeological
record and the environment in the past, geoarchaeological techniques have been applied.

The preliminary investigation by using aerial photographs and ground reconnaissance
represents that the landscape has changed during the Holocene. The Dvaravati habitation site
(7-11 C.E.) at Thungsetthi has been settled on the old sand bam’ér closed to Permian limestone
hills and surrounded by palaco-channels connecting to the palaco-shoreline. The progradation
of the land during marine regression after the middle Holocene might play a significant role in
controlling coastal landforms pattern. The change in direction of palaeo-channels is one of
examples. However, the morphological changes of the coastal area have been occurring until
the present time. The more detail investigation on coastal stratigraphy will bring insight the
boundary of palaco-shoreline, particularly during the prehistoric period. These palaeo-shoreline
and palaeo-landforms support the idea that Thungsetthi seems to have close relation with an

important community on the communication route during Dvaravati period.
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